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WHAT IS CLAIMED IS: 

1. A speech encoding method comprising: 
generating ad excitation signal using an adaptive 

codebook storing k past excitation signal; 

generating a synthesized speech signal using the 
excitation signal ; 

modifying tie excitation signal used to generate 
the synthesized sipeech signal by filter processing; and 

storing the modified excitation signal in the 
adaptive codeboo 

2. A method according to claim 1, wherein the 
filter processing is executed by an excitation filter 
having low-pass/ characteristics . 

3. A metnod according to claim 1, wherein the 
modifying step /is performed by a recursive filter 
expressed by rIz) = 1/(1 - klz~l) (kl: filter 
coefficient) in a z-transform domain. 

4. A method according to claim 1, wherein the 
excitation sidnal generating step generates the 
excitation si<jnal by using a first code vector 
generated fron the adaptive codebook and a second code 
vector generated from a codebook different from the 
adaptive codebook . 

5. A speech encoding method comprising: 
generatj.ng an excitation signal by using a first 

code vector obtained from an adaptive codebook storing 
a past excitation signal and a second code vector 



obtained from another codebook; 

selecting code information representing a first 
code vector by using the adaptive codebook so as to 
reduce perceptually weighted distortion between a 
target vector obtained from an input speech signal and 
a synthesized vector obtained from a candidate vector 
of the first code vector; 

selecting code information representing a second 
code vector from the codebook so as to reduce 
perceptually weighted distortion of the synthesized 
speech signal; 

generating an excitation signal by using the 
selected first and second code vectors; 

modifying the generated excitation signal by 
filter processing; and 

storing the modified excitation signal in the 
adaptive codebook . 

6. A method according to claim 5, wherein the 
modifying step is performed by a recursive filter 
expressed by R(z) = 1/(1 - klz'^) (kl: filter 
coefficient) in a z-transform domain. 

7. A method according to claim 5, wherein the 
filter processing is executed by an excitation filter 
having low-pass characteristics. 

8. A speech decoding method comprising: 
generating an excitation signal using an adaptive 

codebook storing a past excitation signal; 
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generating a synthesized speech signal using the 
excitation signal ; 

modifying the fexcitation signal used to generate 
the synthesized sp^ch signal by filter processing; and 

storing the mcpdified excitation signal in the 
adaptive codebook , 

9. A method /according to claim 8, wherein the 
filter processing/ is executed by an excitation filter 
having low-pass cparacteristics , 

10. A method according to claim 8, wherein the 
modifying step is performed by a recursive filter 
expressed by R(z) = 1/(1 - klz"!) (kl: filter 
coefficient) in /a z-transform domain. 

11. A method according to claim 8, wherein the 
excitation signal generating step generates the 
excitation signal by using a first code vector 
generated froity the adaptive codebook and a second code 
vector generated from a codebook different from the 
adaptive codebook . 

12. An eCLectronic apparatus comprising: 

a speech encoder configured to execute the speech 
encoding method according to claim 1; and 

a speecp input device configured to supply a 
speech signal to said speech encoder. 

13. An /electronic apparatus comprising: 

a speech decoder configured to execute the speech 
decoding me^thod according to claim 8; and 
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a speech output device configured to output 
a speech signal from said speech decoder. 

14. An electronic device comprising: 
a speech encoder configured to execute the speech 

encoding method according to claim 1; 

a speech decoder configured to execute a speech 
decoding method comprising: 

generating an excitation signal using an 
adaptive codebook storing a past excitation signal; 
10 generating a synthesized speech signal using 

the excitation signal; 

modifying the excitation signal used to 
generate the synthesized speech signal by filter 
processing; and 

15 storing the modified excitation signal in the 

adaptive codebook. ; 

a speech' input device configured to supply a 
speech signal to said speech encoder; and 

a speecjn output device configured to output a 
2 0 speech signal from said speech decoder. 

15. A speech encoding method comprising: 
generating an excitation signal by using a first 

code vectoJ obtained from an adaptive codebook storing 
a past excitation signal and a second code vector 
2 5 obtained f/rom another codebook; 

modifying the excitation signal by filter 
processing; and 
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Storing the modfLfied excitation signal in the 
adaptive codebook. 

16. A method adcording to claim 15, wherein the 
filter processing ife executed by an excitation filter 
having low-pass characteristics. 

17. A method according to claim 15/ wherein the 
modifying step is performed by a recursive filter 
expressed by R(z) j= 1/(1 - klz"!) (kl: filter 
coefficient) in a /z-transform domain. 

18. A speech/ encoding apparatus comprising: 

an adaptive /codebook configured to store a past 
excitation signal ; 

a synthesized speech signal generator configured 



to generate a synthesized speech signal using an 
excitation signal generated by using said adaptive 



codebook; and 



an excitation filter configured to modify the 
excitation signal by filter processing and store a 



;iti 



modified excitation signal in said adaptive codebook, 
19. A speech encoding apparatus comprising: 
a first codebook configured to store a past 
excitation sijgnal and generate a first code vector; 



a secon 
code vector; 
a first 



i 



codebook configured to generate a second 



code vector selector configured to select 
code informaiion representing the first code vector by 
using said f .rst codebook so as to reduce perceptually 
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weighted distortion betwieen a target vector obtained 
from an input speech sianal and a synthesized vector 
obtained from a candidate vector of the first code 
vector; 

a second code vefctor selector configured to select 
code information representing the second code vector 
from said second codebook so as to reduce perceptually 
weighted distortion/ of the synthesized speech signal; 

an excitation /signal generator configured to 
generate an excita/tion signal by using the selected 
first and second code vectors; 

an excitation signal modifier configured to modify 
the generated excitation signal by filter processing, 
and store a modi/fied excitation signal in said first 
codebook, 

20. A speefch decoding apparatus comprising: 
an adaptive codebook configured to store a past 
excitation sig^nal; 

a synthesized speech signal generator configured 
to generate a/ synthesized speech signal using an 
excitation si'gnal generated by using said adaptive 
codebook; and 

an excitation filter configured to modify the 



excitation stLgnal by filter processing and store a 



modified excitation signal in said adaptive codebook. 



21. An 



electronic apparatus comprising: 



a speech encoder according to claim 18; and 
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a speech input device configured to supply a 
speech signal to said speech encoder. 

22. An electronic apparatus comprising: 

a speech decoder according to claim 20; and 
a speech output device configured to output a 
speech signal from saiJd speech decoder. 

23. An electronic device comprising: 

a speech encodei3 according to claim 18; 

a speech decoder comprising: 

an adaptive codebook configured to store 
a past excitation signal; 

a synthesized speech signal generator 
configured to generate a synthesized speech signal 
using an excitation signal generated by using said 
adaptive codebook/ and 

an exciftation filter configured to modify the 
excitation signal by filter processing and store a 
modified excitataon signal in said adaptive codebook; 

a speech imput device configured to supply a 
speech signal to said speech encoder; and 

a speech output device configured to output a 
speech signal from said speech decoder. 



